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(54) METHOD AND CIRCUIT FOR DRIVING VOLTAGE DRIVEN ELEMENT 

(57)Abstract: 

PURPOSE: To suppress noise and surge voltages by 
detecting a voltage between first and second terminals, 
changing the resistance value of a resistor 
corresponding to this detected Value and decelerating 
speed to increase or decrease a gate voltage. 
CONSTITUTION: When an input signal Soff is supplied 
from a control circuit 1 to an SW1, the SW1 is turned on, 
an electric charge charged through a first resisting 
means 3 to a gate capacitor Cge of a Q1 is discharged, 
and the Q1 is turned off. When an input signal Son is 
supplied from the circuit 1 to an SW2, the SW2 is turned 
on, the electric charge is charged from a control power 
source Vcc through a second resisting means 4 to the 
gate capacitor Cge, and the Q1 is turned off. In this 
case, the resistance value is changed by the means 3 
and 4 respectively corresponding to the output of a 
voltage detecting means 5 to detect the collector 
voltage of the Q1. Namely, when a collector voltage is 
less than a prescribed value, the resistance value of the 

means 3 and 4 is changed into low resistance and when the collector voltage is larger than the 
prescribed value, the resistance value is changed into high resistance. At the time of turn-off, 
the collector voltage is increased, the means 3 is changed into the high resistance, and 
discharging from the capacitor Cge is delayed. 
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BtflEMl, »2*8 : ?-|IJ©«JESr«ttJL, rrottttittfcJfc 
CTfflBSSt»©ffiSt«&*fls;S*3r MIS 

zw&ti-zm&mmwm^mmjj&o 10 

tfrR*i. *2iB ; f-IHlro«flEa«0f*ffl[Sra*.fc»&^ 

^rottFlE^2 4S^titrfey- MimHJK:, SfjfESiS2 4giP 
ihLTy- h«JESr8iai-rsiHllS4:3&»P>J5c5«ffi»»Uli? 

HutES 1 * it am 2 «j«gt#a©^* < 1 1> v ^fn^i4 

[§ft#Jl5] ftjVg.3lZ&\,^X* 

[00 0 1] so 



>-&f<DW£&1t d V/ d t , ®«t^fb di/dt fcifgfn 
[0 0 0 2] 

MosFETt^) 

*-7 h7^^ U^g, IGBTtW l?©®!£ 

^ymzmw^ <,wk. v—vmi-tns^ ~-©mi£ 

83214 ■i-tCti^-V^-^jtS^fp-rs^-jfe^j/ti^f,^ 
T*5?K *l, SB2©*7y-h»gt#aS:l9:»t, SB 1 

gt#gfiiSffi6tSr#L.-CV^5„ _bfE»l, |2fflt7y 

ra 2 y — h jast^g:©* %mt^x>b 

di/dt 3rijtfriL-C^-5 0 

[0 0 0 3] ^ — y^y^f©t-i ^mffiSr^M-f- 

izwvwz.^ f— YW&<r>m&*mm\^xnBmmm 

[0 0 0 4] 

y- K«E©Pp*DSr«IB-1-*JI)IWSry3i+— ?V ^— K 



z> 0 m%<Dmmi5m*m^z>b^ mMmmtm^ 
[0 0 0 5] — i^— comEE^»^^^[c^-br^^ 

msy^ xm<DffiM\z%:zmmig.u±.x<D^ d i/dt 

[0 0 0 6] *%^CD@W^. ±«B«»ra)HjRSrlSft*i-S 
[0 0 0 7] 

Suiay- hBmwKss i cd^^ jy ^a&tm i (oism 

WUK i 9 US 2 *>;*>f yffajtf* 2 a>»«3W«r# 

^oBibiatt^isv^T, striBSBi, ff§2*$H^i<Dms£ 30 

[0 0 0 8] Sbt, _hfEllIK^*3V^T, mIIB^2ffi^ 
[0 0 0 9] 
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[0 0 10] Sfc, iEWjft-CKaMft^aKaNW**^ 
fflWi:7>fX»SBIt-feltSd i/d t (7)»fflm«€:m«t 

[001 1] Mtc, _bis«^T*y- hnm&tkm-tz^ 

aSriixifc^fc^iO, *l, I2S^<D1E^ 
Officii LfcB*j£fc *5 > h tff^ffcSSLtl 

«±0>»&l-ttu S(rlEfiSi#a<O»0t«S:<B:«0id*e>i« 

«riB«0i#aofiSt«frie»tto4**s«pi-5 ikv 

«*«<©M«&fiJJBLTV*5 0 BP^, II, ffi2HmiCI 
o«BE»U#a^b*^*ttft«l«fcAofcri:«r, * 
fc, y-h«ffiotfcHJ*a**b^-h«ffi3»BfH-*-«« 

[0012] 

[0013] 01 KUs^T, Q 1 tt«EEBtt7&H*-?-<D I 

c) , ttt*UAt5i5y?ill* (e) , Xtfffilftl* 
JESrSJn-^sy-hi*^ (g) £#;i5o Q 1 tt*f 2 
Sr^bT±«KVEfcfiHliI**:#*i-5 0 *SllS«tftt 

— /^-r— ^/><*- KDSrRittv^o ::t\ >r 

y^^>^^Sr*Lfcto-efc5o W:SW1, sw 

2f«M^^ 2y^a"e*>o«MWEiBSi fi*h<oxti 

«#S off, &U<S o nmott^ ^-^S)f^^-^ 

5 0 *HlS«-etts o f f , MSoni^f 

-< \<"<ji> (h> ^v^in- u^</u (l) co mmt^titi 

3ttjRl^«gt^aT*>«9, Qloy-hSS^WtSW 
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[0014] *j»@&ia>&swiKA;ftft*s o f f 
t>m-$£tiZ>t. swi{itytIi(D)£a#g3^ 

ilSV c c 1C g e ClS^t t, Q 

l**— va-vrs,, fg2<7)g#L#a3 

±-ett, SSi, *2oSta:^gk3aV4^fia:ffl[tti«« 

^ciotsi, jB2©«fit*«3ar54oaa;«* 
«Ett*l*p-f*rfc^fe, jBi^tttt*ajWStt«»»6> 

*ttttK«ft LC g e ^bOl«©3SWHta< 45o - 

[0 0 15] ftfc, *HJ6«^BB-r5*#W<CllI*«fiJE 
<D— &l&m2\C7rrf 0 H2-CWilR'CH^«*3 > 4, 

«St^a4, a«t|jE*U#gl:5fcH^**#:tt/j:iaK 

swi £Q l (O^- * ^/^iSW^-Pft^/Hvios 
FET Ml^fi Ml K#LT3feWfc:ia«tR 1 «:« 
X.& 0 »2©8StfS4tUtt, i»t»Vcc©E 
ffii: SW2(^>re^P^-v>'^/UM0SFET M2£r<tx.. M2 
^SEtUTat^lKfittR 2S:f x5o Iwt% Ml, M2 

fca»&^fctt«*a*LTfllwvri%5 0 Sfc, RlOg 

Wl, SW2ittpnp, Mnpn^^-7h 
OSFETTtSv\ PlfiJKMl, M2|:(j:MO S F E 

WHl*«tfcSftR5i:R6S:li, R5^R60gI 
(M, Ajftfcff-S) C7;-KW^ Ql 



6 

R4Rl/npn h7y^^Q2^ffiitio^ S^u 
— ^yl/©i^|:f4Q2^7LT, R 3 <>: R 4 <D&Wt 
fflS<D«Efci:-h#U SW2f4^— iVC;*- 

& D SAW l/^/KOf^CliQ 2^ty IT, 

R3£R40ffijffiSR50«JE««^U SW2«y<— 
^^T^^tbT^-^, SWI f*^— *««LS:0«&£ix 

10 [0 0 16] «flE*Hi*a5-elftU-r*tBEU'< 
^fi^o^^lffiCD l <D)i|S*|pj«EE»TSrADx-fcffi 

K»L<*si3vaft-e*>9, dtopttttvcco 
(D icftstio #ck. y^v^oaawrcQ 1 

^^fi^&Sfctf). A^O«E{4R5 tR6CD^JBEJt 
t?**««fc*0, R5»C»L,TR6©«tt*fc+$»* 
20 #V^«^»-Sfc, liffVc cl^LVMtffifcfcS (MB 

:(OlS:Vcltg8t5c Vclfis^^ty 
(V c ^ V c 1 EJLL"CttC c g f4«L«-t-5) -t-5KS<Z>« 

5 0 BP*?, Iffttttifa 5 «Q 1 ©3 ^ tJE^s V c 

[0 0 17] Ji|BB*fcJ:5BKi|gK-e, *» Woffle 
-CfcS^ — v^-^XtJ 5 ^ — ^^tw*3Jt5 d V/d 
t, d i/d tar/*— inBE©»IW©»fl?*rROBI3 

[0018] 0 3 fi, LftiBlbiBie^ltlf^Rn 

iEjT*$>5 0 pi@ (a) te^— ^x-^m, mm (b) is* 

-^^^ift^Sr^n^naLTV^Se RIB (a), 
(b) ttv>TixfcB»«#S, »2*v^4IBiofigL# 

a^jgstfii, Qi^»y— hiiJEvg, Qion^^t 

40 l±Vc, Ql©3^^iy-FB©&t*iCcg, 
[0 0 19] i3 (a)O^ — ^VR^tt, BBff-S-S 

dsn — w</W£*5 <hi2osw2^tyf5o 
T\ S35SRPJ0SixfcaC«^ttVcO«4«r3fi^>Cc g^ 
^Mi-5IS^mEE (Vcl) {Ots<T+ft±% < , A/K 
<£>fltJEEte'»r u^<yu (H) T*fe5o ^:t% M2(it7 
ttffi-Cfct), JS2 0»tt*a«>tttt*tf4R2 0«[4:4 
"9, MEfiy- h^tC g e t R 2 (DiT'ft^ 5 

so l*3t»-eij)o< 9 ±fc, ^u^^S^Ic 



(5) 
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g^ffcd i/dt ^±ISB§^^Cfc^o< ^ L/c^cD 
tc&tK ^u^@jE^Vc l{z.mirZ)^X*<DMm ti 
-e^SS£_b#OB#p^^fcd i/d t SrffliM-rsr ir^X* 

i c &ikffim i ffi.<D7£'%m (ici) (cigi-^i:. 

-fZ> Q ^U^^lEVc»>LTVc 1^) 

(L) ^{t-TSo Sfc, ^CcgliVc^n 

Si^5)M2©tVfiJt (Ron (M 2 ) t^T) CDffiS' " 
[0 0 2 0] Jfcfc:, H)3 (b) <D# — >*7m<DW\m^ 

o^T3£-<5 0 WSMf *s*s^-f w</W£fcs t sw2 

A^tEHL^fe^o *:t*Vc^vciKT 
co^^ t3 {rjov^x^Mi asa-^u mi^Sfet#ScD 

fitfiflEttMl^vett (Ron (Ml) £3H") <D& 
tt*tt?as>«ri:^fo. Cg e*C»«*Jxfc«WO»«H: 
ftafcfrtaftS. Vg<o«^sittp4:^-CQltt*tt 

U Vcl tc^i-S t A^cottE^H u-^W^fb-f 
6 D :©8»Mittt7U li^fi^ofifiilfi 

figftRon (Ml) ^?>R 1 OSSSfitJ-^fet), 30 
hSffi^y- hMC ge^Rl X«fe*5H#£»Xtf>o 
<^^>« 0 Vc)&SVclH±©SIIBt4 f-}oV^X 

ttQlltttfcimaO, au^*«E*SitJPi-*r.i: 

SrMif&JLXfc, ^^^IE^Vcl^f)±lItEV 
E»c*i-S*t?omBE*flsd V/d tSr»ft-r5a*tt 
4>#v\, d v/d t SOtefr u^*tt£E 

tff, I ctt«^igai-*>5VgOfiSi*ilt4: LT» 
-*^«^i-a o ^StPflftSftd i/d t^CgetR 

io«oi*^WcjS;Dfci3>o< 9 ttt>©i:45. rco 
Q l ©a i/^ *HEi: LtttiWltEVE tJo*. 

xKj»>r p^xl e t ±is di/dt rarest* 

Lti/^I^ia Ni/d ttt/J>S< Jf 

X#, *-^«BE (RH (b) *CDVsp) htt-TMz. 

atTftfflBBt^d v/d ttfs*fc*#^as % *I£16W:: so 
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±*Uid i /d t coiafttcj: NV/dt fcjflifH-*-*:: 

[0 0 2 1 ] JBLbo J: 5 lc*lB»EIKfc iixtf, 
*:7iBgx«ilET»i$co di/dt, d v/ d t Srfljfej 
X#5*£;K EH-Y^** v*<^ST*£C51f— 

[0 0 2 2] ft, ±IBia2<D||JE^Jtc:*5V>T^iSS6tR 

8rCfc5 0 fiP*>. d i/d tliCgeiR10i(7)^ 

{cteR lo«^ffi£±9;fc#<i-5:: £X% mSKffit-JE 

tfcdi/dt (Dwrnzn o^t &m&z>o 

[0 0 2 3] m4tt^ *&w<DttL<Dmmm$:7F'fmw)\s\ 

RWf4«*"TS. PIH-C6«:y- h«E<Dtftffl^S 
Xfc9. r^ttS^tcJSCT^l(D}gfet#g^^ott^S5e 

1*13 2 fcWIC-e&Sr. ifr6RHtt«Bt5o I2 5XS? 
1 OJg&t^Si^E! 2 <£>M 1 &t>*R l KMJUfciN^ >^ 
;WMOSFETM3*I^tl/^ 0 Sfc, y— 

ffi^S6te:Vc cMSt^iPfllcpft^MOS 

FET M4 ktetfLR 7<Dm?mWt*11m?L. M4C0y — 

ffi^Q 1 co^- HB^B^y*^— d-- KZDSr 
fltx.5 0 ttt, M4£R 7 0»tt»*»fom*BSr*5 

HEftffl¥S6|j:Qloy- h«EEasjjfcJ> 
Is Vc c<7>IE«iQl<7>y— hiffi^iao«EE^ZD(^ 

M4i^^v-T5 a 4fc. M4(Oty{:J:oT 
ffi^B£>«EEffite, V c c C0SJE$rM4O^-^ig:fit^ R 
7-C4)-flELfcffit3lc5. IOlE^M3(DL#V>tttE 
J: ^^:#ttti«M3 t^^HRfcfta. Qioy 
-htE^>CttffttM4, M3^-h^7^ 
■BEttlffllLTff <o ^(Dtzbb^ M3^)tyfii5il«ri 
Wt-^i-^a @3 (b) (c^LfcJ:?^. v 

c^Vc 10«cj*bfc#*(t3i: t4<0«*)fci3tt5 

^lli^S^tffil c ii:ftfffC*#<45 0 1213 
(b) SIH*3V^T. t3 MmX'teffijfcft&oitZV g<D$$L 
'J>#m&* Q l*4*»3Bi*»6ttft— kWif-rz> 0 rcoil 
a^*5v^rvctt»ipu, ^lcosst^at swiiiQ 
ico 4^— K**(OtJrtt«iKi:lRli*^C c go^mmst^ 
V c^liiD^^^irC c gdS*#V^fc«>y— 
h««£ttlit A/^^C c g03IS*«»l-*TbixS« r 
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[0024] ¥-mk\^tcm(Dtf— vm&to. \<n 

««EffioBB«^o^TKWi-*« B6 (a) tt^— h* 

^u^^tsi c<oB8«t?s>5. ^<omx^ 
(v g i-v g 4) tc^LT=i u??mm* i c i~i 
mm* i c 2<Dm&*mb-rz>h^ t 3 « B iwi6 

(a) O 1 ~ 3 l^/Tf i 5 HQ 1 ft tt 3 

i c 2 srfiaft««Et-rsy- hmrnv g 2 ^ft 
s c 16 (a) *»e>3 u^^m^^tsfnM^y- hmjE 

©B«R*r*UfcH* (b) -e&o, LT¥ 
-TSi. t4 o^P^gB^P#H4bnt5M3(7)^-^Sfet(i, 

l/\ r(7)/c^HM3 0^-^Sfet^iS< ft£ e M3 

*SI**feWKfc5. Vg(D«WtI<4 
So -t tt, Vg<DM / >^SV^^^ < ^fM3(D^-V}g:S^(DM 
4>t>«<ft?K d i/d t t>^^Hft#UT»»JS*L 

Ht?, = vms if 1 4 ©ffllBfc*3»t*y 

[0 0 2 5] HI 5 <DHlg0i|T-tt« CTM 3 OS^t 

r-iatfi!i« 7 ttttjtttritsittm ltm 3 ©y- h T 

<h^-rs 0 «K7£l*tt:Bl5 iWWJb!, IfceJlte 
«»t5. «*tftfti^« 7 «Q l H««ttttlMHF-«r«^. 

f4&^Jte»ttR9S:«afcU Q4^7©;|j:R9 £R 
l OOM:-etH*B<o«E36Sft*5 J: 5(at^5 0 ±15 40 

-fT*®JEE) f4fiTi"5*:*M 3 ft 
S 0 :ofcft, H5oy-h«E«ffl*«i:IRI«lc:, « 
SfcfcJSfcfcd i/d t ©»«^tf *.5o 
[0 0 2 6] ««MIfcJC Cfc d i/d t #J*J<^iS 

i9tdi/d t»Moa«^s8Sri»< mrxom 

U — yt7B$(^d i/d tfljflSMo^ 50 



TO^RfltSfcfe, *2 0jS«f*4ttSttR21?- 
JtfcLfc. H2l:*LfcMliH49, Il^fi 

tjL^&PW h 7 ^^Ml KISN^ir ^>MO S F 

[0 0 2 7] d i / d t «Jf&J<E>3«^& 8 £ Ltfi, V 
— F tl±l$ffi^ 6 Offl^J B ^ n ^ y ^ ^ y^ - ^ 9- 
1 t T 2 N A N D ®{g 1 0 - 1 C A* t , N A 
NDEIKl 0- l^moA^M^fcfia u**«JE8SfcH 
#a5(DtU^A*A^i-^ 0 NANDlHJK 1 0- 1 COffi 
*^r^y y^oy^fti loirs, hS^HA^t 
So SSrn^:y*-<>''<— ^ 9-2HA*U 

-tOft^NANDIUEg 10-2 O-JOAA^CA 
^i"S 0 Sfc, p v^y ^ ^ y/^-^ 9 - 2 (Dfti^^ 
lTov?y^-fy/<-^9-3l:AAU 9-3COttl^ 
SrfefctR 1 1 £ a^^-frc 1 25»bft*i!3S#S«:4M, 
NANDEIBl 0-2©i^AMfl:AM 
So N ANDBB 10-2 OBAli7 U n y^f 

aua)yty hffl^AAtSo 7y^7 p 7 

n 5/ 1 1 OS&Ste-fe 5/ h t&*K o " i/^/W|f§ 

SrA^J-rS^tU^Q^/N^ U-</W£fti9, yir^y hffi^ 

ftSo Sfc, ±15^ y ^7D^fgl l^*^C 
t-TSi:, MC^nv?y^^^-^9-4^LT 
ANDlUKl 0-3O— ^OA^ffl^^A^L, 10- 
3©«*OA*^tef4«««*S«:A*i-6. AND 

mss 1 0 - 3 offiAflrs-ttiR 1 cosfei^a 3 rtsisoM 1 
tc»j»m -§rs of f 2t LTtti^-rSo 

[0 0 2 8] ±15««Jcj:5Bi!i^ffi«:^ — v^^offl 

m*p\z^v?? ®jh& m^s 5 x iw- h 

fcixtfd i/d tt»»Jt5riis»*^fc5, roid 

[0 0 2 9] 01Ott, H9^bfcPtb(iKT*^ — > 

^-^^ibf^ift^n-cfoSo in 10 (a) teQi^gfcn 

5m«E^R^ffi*«»o4»-& (/h««E^Fi:fEi-) , Hi 0 

feS 0 Hi 0(a) t(b) iz$s\,^x, ts(*v^tt 

aK«>J:5fcy— h«BE*S5FWbU *«>«436*i*03 
U^^««^J6CT*#<ft5. afltffidU c2J^±tC 

H6 (b) ^bVg 2 <^ftS 0 mM& I c 2^ 

±<£>4§-&t£d i/d t Sr»»J-f-5fcK>^tt, B9Wx 
#4*— KZDtc:t4, (Vcc-Vg2) coftt^rl^ 

[0 0 3 0] HI 10 (b) coS^^(4IESi{f-^S^JEC 

fc 1 3 y fflPfloBa*&iam^^m i ©sa:*srt<oM i a* 

^yf^ 0 s oMES^^Q l o = i^^ ^ftt^v c 
1J«T-C*>5fc&, »l©lBEKtHI¥ft©llttABL1? 
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fc£ 0 wOfc^NANDIsIS&l 0- l^ttHtfc 
f f 2teH£/£i9Ml £>*->£i*:TQ 1 0)^— 
[0 0 3 1 ] t 3 ' OWr^CO^^S-r^^, Ql(D^ 

3 0 m^JA^H, tti^B^LcD^fr^ii}9 ^NANDIII 10 

0- 1 <Dlti£)teHcmkl^ ~7Vy77Ky-7^$k 
(Dttitf CfcHC^^o So f f 2liL^^ 

^Mlte^bTW&O^Ht^ -Cte, ^l^jg&t^ 
SkO»»tfl[ttR l G>iH»«;tett 9 , h®JE<£>2S'>£ 
a< LT««a£fbd i/d ttt»»JSixS 0 119(a) 

l^c£>, ZD 1 fiM LM 4 lit y^i i: 4o t B 

*^t><ti»s^ t4 SBiw^d i/d t»»jtttft>n 

[0 0 3 2] 

W ± ix tf «EK«HB*^ tea L fc -9— WEXl* / 



[Ell] J|««S:»i-ftffiJBili»*^©JTO 
[HI 2] Hlo--||J6«(OAffW*|iIK#|*H"e*>5o 
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